Interaction between Oc-1 and Lmx1a promotes ventral midbrain dopamine neural stem cells differentiation into dopamine neurons.
Recent studies have shown that Onecut (Oc) transcription factors may be involved in the early development of midbrain dopaminergic neurons (mdDA). The expression profile of Oc factors matches that of Lmx1a, an important intrinsic transcription factor in the development of mDA neuron. Moreover, the Wnt1-Lmx1a pathway controls the mdDA differentiation. However, their expression dynamics and molecular mechanisms remain to be determined. To address these issues, we hypothesize that cross-talk between Oc-1 and Lmx1a regulates the mdDA specification and differentiation through the canonical Wnt-β-catenin pathway. We found that Oc-1 and Lmx1a displayed a very similar expression profile from embryonic to adult ventral midbrain (VM) tissues. Oc-1 regulated the proliferation and differentiation of ventral midbrain neural stem cells (vmNSCs). Downregulation of Oc-1 decreased both transcript and protein level of Lmx1a. Oc-1 interacted with lmx1a in vmNSCs in vitro and in VM tissues in vivo. Knockdown of Lmx1a reduced the expression of Oc-1 and Wnt1 in vmNSCs. Inhibiting Wnt1 signaling in vmNSCs provoked similar responses. Our data suggested that Oc-1 interacts with Lmx1a to promote vmNSCs differentiation into dopamine neuron through Wnt1-Lmx1a pathway.